Abstract: Health differences across socioeconomic strata have always pointed out that poorer and 14 minorities have higher mortality and morbidity than richer and majorities. This difference is 15 exacerbated for particular populations such as the victims of ongoing armed conflicts, who are also 16 much harder to quantify due to the conflict itself. This study applies network analysis to a 17 combination of three large administrative records for the health system and mortality records in the 
with their lifestyles, as we propose in this study. More importantly, IDPs and refugees may become 
141
Moreover, the measurement of victims of ongoing conflict is challenging. Brunborg and Urdal [3] 
151
The empirical results in other contexts support the hypothesis proposed herein. Audet [18] shows the 152 negative effects of habits or lifestyle on vulnerable populations, particularly on women, linked to 153 obesity and chronic diseases. Brown [19] used the complex network analysis perspective to associate 154 socioeconomic and environmental variables to nutritional lifestyle in Los Angeles, they studied the 155 restriction imposed on fast food and its implications on illness related to obesity, finding that 156 unhealthy cheap food and poverty are structurally related.
of the population in Risaralda belong to either category. Both the victims of internal armed conflict as a distinct group number nine (9), for which the government has an obligation to provide health 173 services as well as other health-related secondary goods. BDUA has relevant information on 174 demographics such as age, sex and ethnicity.
176
The second dataset, Registros Individuales de Prestación de Servicios de Salud (RIPS, Individual Records 177 of Health Services) holds the full medical records of all patients who are part of BDUA and who 178 attended a regular medical visit, urgency care, and the follow-up of medical exams and treatments.
179
The information holds symptoms, diagnosis and prognosis, as recorded by medical doctors. This 180 information is essential for the morbidity profiles.
182
Finally, Registro Unificado de Afiliación (RUAF, Unified Record of Affiliation) contain vital records,
183
including birth and death certificates that aim to be universal. One of the advantages of the vital 184 registration system in Colombia is that death records include the main cause of death as well as the 
225
Source: Authors' scheme.
227
In Figure 1 , is the main diagnosis, and are the secondary diagnoses. The weight of links 228 is defined as:
230
where, = 1 if diagnosis was recorded at RIPS in the medical event , and = 0 otherwise.
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The graph of the network obtained by applying the methodology described above is shown in 
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The degree of node , , is the number of adjacent nodes to , ; the strength of nodes is defined 
245
The degree and strength probability distributions of the network, ( ) and ( ) respectively, can be 
259
for < 10 , in the fat tails few nodes are highly connected, neither in degree nor in strength.
261
We cut the network by selecting nodes with strength > 10 . This allows us to reduce the size of 262 the network as well as to control spurious data from erroneous diagnoses.
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The network reduction provides a better understanding of the morbidity patterns in 
279
For this algorithm, we must first quantify the total number of cliques in the network following [33] 280 (see Figure 5 , panel 1). In this case, the maximum number of diagnoses per individual medical event
281
is k = 3, and this becomes the value k for percolation. The second step is to find the adjacent cliques,
282
it is those that share k-1 nodes. Again, we followed 
Mortality Network Analysis

309
Mortality is a much simpler network than morbidity and does not need to processes all morbidity 310 data, as mentioned in Sections 3.1 to 3.3. The structure of this network is described in Figure 6 . Node 
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Nodes or vertexes represent causes of death, is the main cause, while and are the secondary ones. Edges
318
or links represent the number of cooccurrences of both primary and secondary causes for every individual.
319
320
Results and Discussion
321
First, we present the morbidity and mortality networks for the victims of internal armed conflict, as 322 recorded in the BDUA dataset. Thereafter, the results for non-displaced population who qualify for 323 SISBEN I and II are presented.
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Results for the victims of Internal Armed Conflict
326
Figure 7 is the complementary cumulative distribution function that results from applying the 327 methodology for studying morbidity that was described above. It summarizes the complex network 
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Source: Authors' own calculations.
337
The results are similar to those of the morbidity network for the whole province of Risaralda, in the 
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The motifs with the highest coherence are the cliques labeled 80 and 82 as well as community 50
344
composed by the diagnoses in Figure 9 (E782, E781, I119, E119 and E039). 
396
(re)categorization when they think they were not included in the database or when sudden 397 economic changes make them fall into poverty. The index construction follows a secret formula 398 to avoid moral hazard.
399
The results are shown in Figures 11 and 12 ; for simplicity, we refer to this population as SISBEN I
400
and II. The pattern in the degree distribution and node strength for morbidity is very much the 401 same as that reported for the victims of internal armed conflict. Therefore, the cut was done at the 402 same interval than before, the results are portrayed in Figure 12 . 
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Complementary cumulative distribution functions of the nodal degree, K (left), and the nodal strength (right)
408
for the Morbidity Network of Diagnoses of the SISBEN I and II population, resident in the province of Risaralda.
409
Years from 2011 to 2016. 
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This motif is smaller than that of the victims of armed conflict; however, it coincides for one diagnosis, 
